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l.1 - > This specification defines optical inspection methods {
vhich directly measure distortion in transparencies., b
Tang evt 2.
l.1.1 Outlined herein are data and requirements as follews: *

(a3 Contributing factors affecting distortion snd
the manner by vhich they may be used or com-
pensated.

by Determination of allowable limits of distor-
tion and where to use those limits.

(¢4 The mechanism and tools for the inspection ’

methods, &L :

2. FUNDAMERTAL CONSIDERATIONSS
2.1 APPEARANCE OF DISTORTION: |
{2.1.1 When viewing a straight line through a transparency, which :

distorts, the straight line can be distorted in one or

more of ihno vays. It can be stretched, compressed, or
bent. If the distortion of.this line produces stretching
or compressing it may be undetected, but if it produces
dending it is easily detectable. Bimilarly, it is the
apparent bending of straight lines which causes the great- :
est annoyance to pilots and is the clue that enables the ;
pilot to be aware of the associated distortions of stretch- :
ing and compressing. Also the magnitude of bending indi- ;
cates the relative magnitude of stretching and compressing.
With these facts understood it can be determined by general
agreement of pilots, the amount of distortion permissibdble
in enclesure transparencies. The measurement of this de-
{ru of dbending of ‘Btraight lines by distortion will estadb-

ish definite limits for the inspection method.

2.1.2 It can be seen from the foregoing that it is necessary to
couple distortion the pilot observes with that vhiech is
measwed during iaspection.
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2. FUNDAMENTAL CONSIDERATIONS (Cont)

2.2 EFFECT OF OBJECT ATTITUDE: L
2.2.1 Another point for consideration, is the attitude of the

observed straight line relative to the transparency. As
previously stated, distortion which stretches or com-
presses, can be present and still be undetected. For
example, assume the horizon is being viewed through an
airplane windshield which produces distortion and the
horizon attitude relative to the windshield is hdrizontal.
In this attitude, also assume that the properties of this
windshield are such that the distortion has stretched or
compressed, but not bent, the straight line of the horizon.
The distoreion will then remain undetected, -fr the airplane
is banked 45° the attitude of the horizon, relative to the
windshield, changes by the same amount, but the distortion
now bends the straight line of the horizon making the dis-
tortion detectable.

2.2.2 From the example above it can be seen that a traasparency
in an airplane in service can produce distortion which
varies with the relative attitude of the elements. The
distortion can become undetectable or detectable with in-
crements of only 45° rotation between the transparency and
the viewved object. The inspection method must duplicate
this changing attitude in order to find the distortion which
is 3;02 and detected by the pilot. See Illustration PFig-
ure “Re

2.2.3 Numerous tests have substantiated this changing distortion
with changing attitude between transparency and viewed ob-
Ject and Figure I-B shows three such tests in which a
straight line was rotated through 180°. The line was bent
during+this rotation and the degree of bending was measured
and plotted on a graph to construct the curves. The maxi-
mum and minimum distortion consistently occur with 45° of
rotation. These curves also show distortion peak at two
places which consistently occur with aggroxmtoly of
rotation., One distortion peak is usuvally greater.
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FUNDAMENTAL CONSIDERATIONS (Cont)

EFFECT OF TRANSPARENCY POSITION:

The amount of distortion seen, vhen the line of sight is
90° to the transparency, is no measure of the amount which
will be experienced as ".ho line of sight becomes some other
angle. Transparencies in aircraft are almost always in-
stalled at some angle other than normal to the pilot's line
of sight. Usually, as this angle of incidence becomes
greater, the distortion increases. However there is no fac-
tor by which this increase can de predicted. In some in-
stances the distortion observed was greater with the line
of usg:. at 90° to the transparency than at an angle less
than « The irregular behavior of distortion, relative
to the angle of incidence between the pilot's lino of sight

and the transparency surface, makes necessary the evaluation

of distortion in the transparency as it will ultimately be

installed in the aircraft. The inspection methodg-must ex-
amine the transpa.roncg'in the same relative position as the
one in vhich it will installed.

In all aireraft enclosures the position of the pilot's
ogo(s) relative to the transparencies is defined and it is
this point from which all distortion is evaluated. Lines
of sight taken from any position other than the pilot's eye
position automatically ¢ e most of the incidence angles
of the lines of sight. Any change in these angles results
in different distortion. The location of the pilot's eyels)
vhen vieving through the transparency is also the point
which must be used in the inspection mechanisms.

BEFFECT OF OBJECT DISTANCE AND OBSERVER DISTANCE:

The magnitude of distortion can be increased when viewing
an object through a transparency by increasing the distance
between the object and the trmparone{. With an object at
infinity the distortion observed will be at its greatest
possidble amount and as this distance (between object and
transparency) is reduced the amount of distortion will also
be reduced until both distance and distortion approach sero.
In order to verify these facts, tests were made to determine
the variation of distortion wif:h increasing object distance
from the transparency. As shown in Figure 2 a fixed dis-
tance between transparency and viewing point was " gelected -
and the - distance between transparency and object was
varied. At definite distances the amounts of distortion
vere meagured to plot a curve. The six curves shown in

PORY 1018 =4
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FUNDAMENTAL CONS IDERATIONS (Cont)

Figure 2 were all derived by viewing through the same area
of the same transparency. Each curve shown used a fixed
distance between the transparency and viewing point. The
distance is indicated on each curve.

With the ability to prediect the variation of distortion
relative to the distance between transparency and viewing
point and the distance between transparency and viewed
object it is possible to calculate the percentage of max'-
mun distortion that will be present with any fixed com-
bination of distances. When a pilot views a straight
horizontal line through the windshield such as used for
the curves in Figure 2, with his eye 3 feet from the wind-
shield and the line zh}
line appears bent 3.W4®, See Figure 2. When the same line
18 moved along the line of sight to an infinite distance,
represented by the horizon, it will appear bent 5.38° (See
Figure 2, 3 feet curve at io,ooo feetg. The 5.38° is the
maximum amount of distortion because the horizon, for all
practécal purposes, is an infinite distance from the wind-
shield.

REPLACEMENT OF VIEWED OBJECT WITH OPTICAL TMAGE:

The object as seen through a transparency by the pilot can
be recreated as an optical image. The pilot's point of
view i8 replaced with a projector and from an actual object
within the projector light can be projected through the
transparency to produce an optical image of the object.
The object image focused at infinity will show the same
maximum distortion characteristics that are experienced by
a pilot viewing actual objects at infinity. Also the mar-
nitude of distortion shown by the object imare will de-
crease as the distance between the transparency and the
object image becomes less, Curves in Figure 3 show the
percentage of maximum distortion obtained for a given
distance of object image from projector.

INSPECTION VMETHODS:

INSPECTION IMETHOD I: Inspection “ethod I is the inspec-
tion of an optical image of an object as seen through a
transparency and observed from the pilot's point of view.

INSPECTION METHOD II: Inspection Method II is the inspec=-
tion of the ob{ect image projected through a transparency

from the pilot's point of view and observed on the actual

object side of the transparency.

eet from the windshield, the straight;

PORN 1018 =4



CONVAIR il

ANA&“ llllll o tneBa, PINOE ) (FBPOES? yu
PREPARED BY $AN DIEGO REPORT NO. 8.07303
CHECKED 8Y MODEL
REVISED BY, ' DATE
2, FUNDAMENTAL CONSIDERATIONS  (Cont)
2,7 LIMITATIONS JET 5Y ACTUAL EXPERIENCT:
2.7.1 The entire extent of transparent area within aireraft pilot's

enclosures i{s useful and due to the maneuverability of
aireraft certain areas become optically critical, The
maneuvers of final approach and landing an airplane generally
require the same area of visibility through the transparency
and this is the most important area, This is the critical
vision area and shall rroduce minimm distortion., This will
be sone "A", A slightly less critical vision area, but also
important, 1s the viewing area required for taxing end gliding
turns, This area will be zone "B", Non-critical vision areas
are those irvolved in straight climb, cruising, level turns,
take-off runs, and straight glide. This is important area
outaide "A" and "B" and this will be zone "C", The remaining
useful area for general viewing is the least critical vision
area and will be zcne "D" #

® Taken from C.A.A, Technical Development :..eport No, 123
"Airline Pilot" Questionnaire Study on Cockpit Vieibility
Problems ,

® See C.A.A. Technical Devclopment Report Ko, 179 "A Study of
Pilot'a Eye Movements During Visual Flight Conditions" for a
gulde in zoning,

2.7.2 The following table h:3 been estatlished from the opinions of
experienced pilotz, The pilots were regueated to look through
numerous nieces of windshield glass used in the Convair
340 commercial airplane, (Pilot and plass located correstly with
respect to eye point and angle of incidence). Each piece was
classified by the pilots «s wither objectional, murginul, or
aceontable, The transparency was then inspected by tha method
outlined in this Specification, and values for the = s i=~
distortion angles were established.,. .

This table is representative of the values that are accurate for
any tranzncrency fror. the pilot's point of view,

Considerztions of the design ard the manufecturing art for each
different transparency configuration must he taken into account
vefore maximum distortior angles cen be realistically
established,

* This criteriu shall be established for each transparency cone
figuration ard celled out on the applicuble drawing,

reom 1010 —4
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Diobortlon
(At Infinity

lo

Zone Definition

Maneuvers

20

Arez of Critical

hpproach

Vision for Dangerous nnding

Maneuvers

Sty T2 X YING
Glidins Turns

49 Aren of Critical
Vision for Mansuvers
* (outstde Zone A)

~

Straight Glide
Straight Climd
,Cruleing

lLevel Turus
Take-0f# Run

6o Area of KoneCritical
Vigion for Mcneuvers
(Outside 7%one A & L)

go Area of Non-Critical
Vieion

Goreral Viesing

2.7.3

2,8

2.8.1

@

The distortion unfle for ench sone ahove must be
adjusted for the inspection apparatus by the nercentage

of maximum distortion obtained in Figure 3, for
Inspsction Method { and Method II,

The direction of sight reguired by the nilot, for the
various maneuvers of the alrplune, ean be reasured in
degraes to the left, right, up and dovm, For all the
cormon naneuvers dofinite zones and distortior limits
within these zones fer the transparencies have been
ostablished, By drawing the geometry of lines

of sight a sipplementary drawirng of any particular
transperency can be made showing the area of each
zone, Se~ .igure 4, Thils drawing ecan ulso loeate the
pilot's eyes point diensionally., The sup-levontary
drawing serves to transfer the zones to the trarnaparency
to be inspected and also correctly po«itions the
transrarency relative to the point which will be ueed
in the inspection mechunisms,

CORR”LATIQI OF ACTUAL EXPLRIKI'CZ AI'L INSPICTION METHOD I

The 1ixit get forth b pilots for distortior in a
transparency is esrenticlly the distortion they have
experienced in servic:, These lirits can be consi’eared ae
the maximum,

00 1.8 =4
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. 2. FUNDAMENTAL CONSIDERATIONS  (Cont)

amount the transparency will distort because most of the
objects viewed %‘pnou vill be long distanses from the
trnnopu-onc{. limits can de eonverted into measured
les and these angles in turn can be reduced by the re-
uired amount for the confines of an inspection apparatus.
o curves shown in Figure 3 are made to correlate maximum
- distortion (distortion sedn g:loto) vith the smaller
; amount of distortion that wil seen at time of inspee-
tion. In these six curves the distance between viewing
point and transparency and the distance between transpar-
ency and viewved object have been added together. To ex-
plain the use of these curves for correlation, use the
same set of conditions as in the previous example, Assume
a vievwing g:int 3 feet from a windshield which is iden-
tiecal to ¢t ilot's relationship to this windshield in
actual use. The object to be viewed here will de 7 feet
distant from the windshield. ,

Viewing point to windshield = 3 feet
Object to windshield = 7 feot
Total ﬁunction distance = 10 feeot

Now us the 10 foot curve on Figurs 3} take the 3 foot

l1ine on ®DISTANCE BETWEEN VIEWING POINT (PROJECTION POINT)

AND TRANSPARENCY* scale and at the point of intersestion

with the 10 foot curve go across to the "PERCENT OF MAXI-

MUM DISTORTION® scale and read 64 percent. {

In this example: (Pilot's limit taken from table on page 6)|C
Pilot limit for distortion = §° c
Percent of maximum distortion = 64 percent
8 x .6k = 5,120

The inspector shall accept a windshield showing no greater (C
distortion than 5.12°.

2.9 CORRELATION 'OF ACTUAL EXPERIENCE AND INSPECTION METHOD 1Is |C

2.9.1 For prime considerations see first part of Pur:gu'ph 2.8.1. | ¢
Convert pilot's distortion limits by the reduced amount

rORN 1908 =4 d
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FUNDAMENTAL coumn'?’n;“ma (cont) - - ;

shown by the curves in Fij 3. To explain the use of
these curves for correliatien, use the same set of con-
ditions as in example of: Pu- raph 2.8,1. Assume a pro-
Jection point 3 feet from e shield which is identiecal
to the pilot's relatienship te this windshield in actual
use. recreated ob:oct (the image from the prejedtor)

will be focused 7 feet distant from the windshield.

Projection peint to windshield = 3 feet

Object image to windshield ® 7 feet

Total inspection 4istance « 10 feet
Now us the 10 foot curve on Pigure 3}, take the 3 foot
1ine on "DISTANCE BETWEEN VIEWING POINT (PROJECTION POINT)
AND TRARSPARENCY® gcale and at the goint of intersection
within the 10 foot curve go asross o the *“PERCENT OF
mxmm DISTORTION® seale and read 64 percent,
In this examples (Pilet's limit nhn from table en page 6)

' Pilet limit for amoruou - 8

Pereent of maximum distortion = 64 percent .

g x 64 = 501? A 7
'rho nupootcr shall accept a windshield shewing no greater
distortion than 5,12°,
INSPRCTION MECHANISMS:
INSPECTION MESTROD I3

S8ee Figure %A for an illustration of the mmtun mechane
ism used for Inspection Methed I. ;

This mechanisn uses a lens in a position relative to the

transparency vhich is the same as the rthumiz botweon

the pesition of the pilot's eye(s) and the ¢ ey.
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3. INSPRCTION MECHANISMS (Cont)
An illuminated grid is viewed through the transparency
and the viewing is accomplished using the lens. The
lens produces an image of the grid on a rrostod view-
plate for inspection.
3.1.2 GRIDs
3.1l.2.1 This is a true grid uli.n; straight parallel lines. Only
‘parallel lines instead cross grids are used to avoid
econfusion. The grid must be made to rotate in order to
reproduce the changing attitude between the trmlpurmcy
the viewed object in serviece.
f
|
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3. INSPECTION MECHANISMS;C (Coht)
Fele2.2 The grid is a translucent material with black lines and is |c¢
il1luminated from the back side. The black lines should
have a uniform spacing and the grid should be located at
the greatest practical distance from the lens.
3.1.2.3 Grid pize 80.0 inches dlameter c
Line siszse .03 inches wide
Line spacing .50 inches
Grid to lens distance 90.00 inches (7.5 feet)
3.1.3 TRANSPARENCY MOUNT: i »
3.1.3.1 - The transparency is supported in a fixture that holds it in
& position duplicating the trangparency's actual position
in an airplane. '
3.1.3.2 I1f, when inspecting a trmlp&ron&y, it is not possidle to
' cover all the transparency with one viewing, the trans-
parency can be moved for additiorial viewings. The move-
ment must be made by rotating the transparency about a pivot
point on the inspection machine that will correspond to the
pilot's head rotation relative to .\hil eyes.
; - ic
L1l LENS8: ‘.}
Jeloltel A lens boconu. the inspection viewfng point and the optical | ¢
conter of the lens is at the single, point which represents
' the point midway bdetween the pilot’s eyes. :
' IC
3.1.4,2 The lens is 28.00 focal length, 136.3 focal ratie, iris
_ diaphram to 1:6% focal ratio, F1e1a 0F view 53° eone ,
_ approximate and distortion and spheridal aberration free.
-5.1.5 CORRELATION PROCEDURE FOR INSPECTION l&THOD Is -y
3.1.501 In order to correlate the maximum diotértion in a trans-
parency with the distortion inspected,.refer to Pigure 3,. |[C
Consideration must be given to the various distances between
all parts of the transparency and the inspection machine
point which represents the pilot's viewing point,
3010502 EXAMPILE:
Ubject distance to point representing pilot's viewing point
in the inspection mechanism i3 7.5 feet and for the maxi-
mun coverage thé transparency has been centered on the op-
tical axis. The distance along the optical axis from the
pilot's vieving peint to the transparency is 2 feet. -
POBN 10184

-
ol sl BD o s e ® i s e o &

(RIS WP NpS I SR . T CUU LB X Ay 1. -



S |
b

ANALYSIS
PREPARED BY
CHECKED 8Y
2 REVISED BY

oo d

X A e FacE 1]

3AN DGO “ REPONT NO: 8.07303
MODEL ;

DATE

3o

31.5.3

Ky
S .‘
INSPECTION 'MECHANISYB: -(Chbnt)
The distance at the no;rost point is 1 foot and at the most
distant point is 3 feet. Referring to Figure 3. three
"percent of maximum distortion* values using the #.5 feet
curve are obtained.
1 Pt. viewing pt. to transparency = 48 percent
2 Ft. viewing pt. to transparency = 57.5 percent
3 Ft. viewing pt. to transparency = 5% percent

0“8*0 575*5“' 5 5316

3
Average percent of maximum distortion = 53.16 percent.

For this particular transparency any distortion inspected
can be considered 53.16 percent of the maximum amount of
distortion visible through the transparency viewing infi-
nitely distant objects.

The following shows the small angle differences resulting
from using the average percentage of maximum distortion
with this transparency.

Zone "A" 1is from 1 foot to 2 feet from the pilot's viewing

point,
Zone "A" = 2° maximum permissible distortion angle
1 ft. viewing point to transparency = 48 percent
2 ft. viewing point to transparency = 57.5 percent
Percent of maximum distortion average = 53.16 percent

2x,48 = ,96° inspection distortion limit for 1 ft.
distance

2x%,.575 = 1,15° inspection distortion limit for 2 ft.
distance .

2°x.5316 = 1.06° average inspection distortion limit for
this transparency

*41,15° = 1,05° average inspection distortion limit

" PR
for sone “A"
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3.2.1

3.2.2
3.2.2,1
3’020202

S

INSPECTION !MECRARISME : (Qont)
1 N

/
ZO?Ot"B' in from 2 feet to 3 feet from the pilot's viewing
point,

J

Zone "B" = 4 maximum permissible dio;oréian angle

2 ft. vieving pt. to transparency = §7.5 percent

3 ft. vieving pt. to transparency = ;h percent
Percent of maximum distortion average = 53.16 percent

4*x,575 = 2,3° inspection distortion limit for 2 ft,.
distance

4*x.54% = 2,16° inspection distortion limit for 3 ft.
distance

L4*x.5316 = 2,13° average inspection distortion limit
for this transparency

2,3%42.16° , 5 53¢ average distortion limit for Zone "B
2

In the above case it is practical to average out the per-
centage of maximum distortion.

INSPECTION METHOD II:

See Figure 5-B for an illustration of the inspection
mechanism used for Inspection Method II.

This mechanism uses a projoutor in a position relative to
the trunlgarenoy which is the same as the relationship
betveen the position of the pilot's eye(s) and the trans-
parency. An image of a grid is projected through the trans-
parency on to a transluscent view screen for inspection.

GRID:
Use parallel line rotatable grid. See Paragraph 4.1.2.1.

The grid is on a photographic tranog:roncy with clear spaces
and dlack lines. The lines are to .032 wide and equally
spaced at .30 to MO on their projected image focused at

1 inches distance.

3.2.3 TRANSPARRNCY MOUNTs
3.2.3.1 Use actual position. See Paragraph 4.1.3.1

PORY 1998 =4
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3. INSPECTION MECHANISMS (Cont)

3.2.3.2 When additional viewings are necessary follow Cirections
in Parsgraph 4.1.3.2. : :

3e2.kt GRID PROJECTORS

3e2.%.1 The projector position in the inspection machine is such

{ that the optical center of the projection len: is at the
single point which represents the point midway bctween
the pilot's eyes. ‘ .

3.2.4,2 The projector lens is 3:00 focal length, lil.5 focal ratio,
projection cone 53° approximate, and distortion and spheri-
cal aberration free.

3.2.403 Optical inspection projector envelope Drawing 0-0700%k,

Je2ebelr Optical inspection projector Drawing 0=07007.

3.2.9 CORRELATION PROCEDURE FOR INSPECTION METHOD Il:

3.2.5.1 Use Figure 3 and directione in Paragraph 3.1.5.1.

Je245.2 See example of procedure in Paragraphs 3.1.5.2 and 3.l.7.3.
For Method II use Figure 3 to obtain percentaje of maximia

, distortion values.

3.3 TRANSPARENCY JNSPECTION PROCEDURESS

3.3.1 POSITIONING TRANSPARENCY:

3.3.161 By following the previous directions the transparency 1is
properly situated within the inspection mechanisi. The
following describes the inspection of the transparency.

3e302 INSPECTING:

336261 From the inspector's position the image of the grid can be
seen. The irage produced is the result of light which has
passed through the transparency and any departure fron the
norunal appeararnce of the grid lines can be seen. This de=-
parture is distortion.

3.3.3 GR1D ROTATION:

3.3.3.1 At Tirst sighting distortion may or may not be apparent anc
in either case it is necessary to rotate the gzrid. While
the zrid rotates the imare nust continuously dbe obeerved.
The distortion, if created by the transparency, causes the
{mage of the grid lines to bend, straizhten, hend, and
straighten again as the grid is rotated through 10(®. The
distortion cycle,. pointed out here, repeats with continued
rotation and the point of rotation where dirtortion nroduces
the maximum bend in the zrid lines can be found.

PORN 1810-A
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3 INSPECTION MBCHANISMS, (Cont)

3 o3k DISTORTION MEASUREMBNT : |

23ek.1 Grid rotation is stopped where maximum line bending is
found and it is here that the bent line is measured. '

3.3.,2 Example of measuring bent lines is shown in Pigure 8.

3.3.5 ZONE MASKING: G

3.3.5.1 The sene mask piaced on the transparency can be seen on the
viev screen or viev plate., With the maximum limit angle HC
for each zone on the angle gages the inspector can compare
the maximum bent line in a gone with the correct gage for
that gone. If the bent lines (or line) exceed the angle on
the gage the distortion present is greater than the amount
allowed, Such a transparency shall be rejected.

b REQUIREMENTS AND TOOLS FOR INSPECTION: ’

k.1 DRAWINGS:

h.1.1 A supplementary drawing of the transparency to be inspected
shall be provided. This drawing locates the zones on the
transparency, locates the pilot's viewing point, and po-
gitions the ﬁrmapumcy relative to the pilot's viewing
point. (Explained in the discussion pages 5 and 6)

N.2 LIMITS ‘-

§.2.1 .The limits of distortion for each zone shall be ¥mowvnh,

(See page 6)

h.2.2 The limits of distortion shall be adjusted to the distortion|
that will be experienced in the inspectien machine. '
Use Pigure 3 for Inspection Method I.gnd c .

for Inspection Method II.

4.3 ZONE MASKS:

4.3.1 A set of zone mauks for locating the sone areas on the

v trangparency shall be sugpliod to the inspector. The set

" of masks is designed to be placed on the transparency so
that the area of each gzohe will be defined on the inspector
view screen or viev plate. One type of mask is suggested o
here in illustration shown in Figure 6. This wire frame ,
type mask has the advantage of allowing the inspector to
observe more than one gone &t a time and also permits in-
spection of distortion that may occur across zones,. ‘

rony =)
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b, REQUIREMENTS AND TOOLS FOR INSPECTION (Cont)
4.5 MEASURING GAGE:
bhol,1 A set of angle measuring gages for use with the gone masks
shall be supplied to the inspector. 8ee Figure 7 for an
illustration of angle gages. The angles on these gages
shall be the adjusted limit angles allowed for @ach zone.
See example on pages 6, 7, and &, Paragraphls 2.8 and 2.9. C
' 5. NOTES 1 :
5.1 GRID ROTATION CONTROL:
5.1.1 It is important for the inspector to have control of the
grid rotation. The rotation action should be comparatively
rapid and it should be possidble to reverse the rotation.
Clockwise and counter-clockwise action and quick ltopging
results in positive centering on the exact position o
maximum line bending.
5.2 The inspector shall have control of an iris diaphram in
the viewing lens of Inspection Method I and in the pro- C
Jection lens of Inspection Method II. It sometimes becomes
necessary to inorease the focal depth of the viewing or
grojoction lens. When distortion is great and the grid
ines are severaly bent they have a tendency to become wide.
This increased width can be restored to a sharp line by
regulating the diaphram.
5.3 PHOTOGRAPHS ¢
5.3.1 When it is necessary to hot:gnph the distortion in a trans-
pareney it can be accomplished directly in the inspection
machine. First visual inspection shall de made in the usuali ..
manner, (see Paruraﬁl.x 3.3, Transparency Inspection), to C
corrochy position t gri&. The photograph can then de
taken to record the inspected distortion. .
PORIS 1018 ~A
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5. NOTES  (Cont)
5.3.1.1 For Insgoction Method I large photographs may be made by
using the inspection machine as a camera. The inspection
view plate can be replaced with a photographic plate %o
produce a photograph. Small photo{raphl may be made by
y replacing the inspection viewing lens with a standard
camera. ‘
5e301,2 For Inspection Method II a standard camera may be used

to photograph the grid image on the inspection view screen.

)

P T it B

0NN 10404

. ’.
-
w v @l N o S R e A e e T & S s s T serat ....'Jn":‘ Y e e SRS L B e gk -..«..m




\1

Page oo 17

REPORT NO. 8.07303

NOILY10¥ 40 oS* 1S¥id
$TvN03 ONIAN38 40
INNOWY 3SIMND071D

V1 33N91d

(NOISSI¥JNOD ANY
JTGVLIILIANN NOIL HOL3NLS 40 NOILYNIGHNOD) NOISS3¥d4N0D
-30.4S1Q 3SI4XD071D ONIANIE ONIMOHS 3SIM ANY HOL3¥1S 9NI
006 A3LVLIOYN QIND -NDQT1D oSP AILVLION AI¥9 -MOHS QIO TVIIL¥3IA

e -

EF

SN - . o
REON / . e L L _/.._
BN SRR ==

SSZNMJIHL ¥0d 1d432X3 NOILD3S
IVIILYE3A ANY ¥0d TVIIdAL
-8 NOILO3S

>
Jm-_n__..mim‘\&

SNOIL¥0LSIA JISYE

JH1 ONIDNA0¥d 304
(Q31v¥399YX3) JanNLY
~A¥ND"NOILD3S TYLINOZI
-HOH ANY 304 1VDIdAL
V-V NOILD3S

it
___ IHITE __m.“

]
MOT138 S3SYD AN04 FHL NI

QI¥9 3HL M3IA O1 43sSNn

AINIYVJSNY m.—lm._n_:(xm

——————— T




REPORT NO. 8-07303

R SRR IS iR (G B (o 3T 0] R T (et © R S St £ (TR STl (TR R e
& il 4 w a0 Es m 5 bl N SR SR SR RERSy CEOTIREN I i =
- I IR o ¥ : T A Y2 : : e
ol ' - w1 29 e L T ; = x
ST IHRH P S N I TNV E i -
o A I O e R R B . CAUly9 40 10: e o P
b} o 3 H N o i 3 w v . 4. . R -t .‘« SR RO
o T T e e e e B T A P T P I e e P s B o e
RS2 TN KR 1 : T R R SR 2 ; s i R ERE R A B 1
S BRI I =3 ol 1 ! i peagt s 2 ; yrbeandy L B B ¢ e
O+ ' : A : , i : e Y REEN R [ ] A
5 : ] ST S . M A TS LI AL SE S IR Gt MRS b
— 5 5 . v ' S B4 S . g
S ! : e o A A o0 = AE e 1 ] TR ! i B 2 “....w ”
Iy 2 T S 1 1 3 ' T TS S & HIEE
S T ol S i e e S : e T 5 S T 1 W B UF £ PO R 2
M L i : Mp.““ u.“ e m ,u : . m ] ; . : ! = B m BB LEF:
N i M o Eor e el e e “ O e H L. S
S el i B S B T R : i T 7 I o : . - M i (i 2ok T O e Y: T
TRt 1t b A sl 1 ; i i = cloesTles i T s
s 1Y =gy M . ¢ b M . E - bghs, 5 S - 5 3 g
cEmn s W s s S5 A Ft (R s STECEN JRNN CER O inie w L
SRS ¥ * E2 N SR i o) ‘\ﬂ‘ “ ST RO B ) TR IS § 5= B &
- » ce e . . . N . ] .. .- .o . s . . i — % .o P .
e g il IR I NI IR N IR SR P C
S B \~ : N AN R et it e s BTN hhs S o S o S
b S - 4 S «.” & = R T | e { =i - e B 5
ISP S EI S B ”[[ 2 Gelos O BN I S EESEE RN Dac
. P B SR o ME R i BN O B B T
I ag e iy < R B L ©.
-1 o O Siilis NI P ol R | - B mu
NEL BB EE P e g B R - 4
- - . . - ] - . 13 - - .o e - - - .
Y. fe ! B N31.= I B, 555, SEER T G55 IO SRS BRI I~ %
RECI B HeT m ! Stk | 5 IR I RO el P S8 IR B BB EcD Beat, iz Mu
e Jm N S 1. g Ty . R - e S he s At 4 R Tatli
S S S PURaS B = o o ..,w . s g 1 # a4 (5 D S h R
5 G R R A T X K B 1 o s e i (R R A (S5 [
S L L : A } 3 ¢ e IR Tt St $T1 T b | o=
SR B ! i i ! : P B\ BY- fare
R Jilta : w Ov. ! et 2 ) A.“MN“... [ S Y oy 1y
i o e S i ¥ ,v R
N e KB 3 e I ! : og =t
e e ok i PR I o | | SRS R gE
-@e Soe - o ¥ i 9 N-f- - . 5ES
e e > § - W ol B . 5 3% = i -
e e D By 3 o R S




3ONVLISIO 103r80 OL ADN3YVASNYYL
000! | 20 " 0s 0Ol

" REPURT NO, 8-07303

) (5004 WAL LEOES BN s S0 1 LT PR30 14006 LA IS B Y W DN AL 9 5] 54980 5 § PR ! i
i G R . e .- L ... :...__ra... Aeal BFL A RS 5B& E'5 T S S B N0 L0 WSS (N L RSN PR SRE) PRE-EY S IR A B | __m. H
[ ¥ [} s i i
L& - i i e 44 reid] - T e N W b B T | = P (e B ARy — p—— :
B 1Ly i 5K L a E
4
=

NEIG. 2

Xl

KPR P R

o v

.............

w0
~ DISTORTION ANGLE

—2i

- o &




-~
[}

Pa=c¢ llo,

LHOIS 40 SINIT 3HL mzo._i

¢ lo. 20
8-07303

REPORT NO

FIG.3

i : .2 334
1 T OLI{INIOd NOTLD3r0Hd)
(NI 1OINTIA [3gv

i

........

P
~




7y

‘fa03t 9\

NO. 8

REPORT

AY13IW03IO JUNSOTONI S.107d

M3IA 3QIS

3INYd TVIILE3A J0
J0val 3DvV4ANS 3AISLN0—,

NOILYD01 343 $.101id -
INVId TV.LNDZINOH -

ANV TVOILA3A

NOILYD0T 3A3 S.107dy
X- LNIOd

3NVId TVINDZIN¥OH 40
3Dvyl 35vAINs 30ISLN0

Y 33N9'd

$3S0daNd NOILIO3dSNI 304

ONINVYA AAVYINIWIIddNS GISIHSONIM

3334 NOILD3dSNI

olVl ¢t

o877

g GYYOEBNI ONINDOT

GI3IHSANIM GNVH 1437 - A3IA 3N¥L

° ofl’l

3TONV NOIL4D1SID
378YMITTV NNINIXYAN

SLINIT NOILOIdSNI

INY I
TVIILE3A 40 3DVHl,

ANY1d -
TVINOZINOH 40 30ViL

SSV19 40 3003 llf

.—ﬂ —_ﬂﬂﬁ

INVIHIY 3

i
)

P9 "C—and
LINIOd SIHL
HLY3N38 2991

g31v2073A3 S.107Nd

3
“ ___. AVOIdAL 00°L
N
r#f.:llliwwmlib P
X \ { b
/lm..mznn

(G13IHSONIM 4O

3Dv4uNS 30ISLNO HLIM LHIOIS
40 3NIT GAYMYOG S.10id

40 NOILDISHILNI) X-1NIOd



ROTATING GRID

FLUORESCENT
LIGHTS

REFLECTOR

REPORT NO. 8-07303
Fags No., 8

/—ROTATING GRID

80" DIA.

VIEW A-A
DATA
LENS-FOCAL LENGTH 28.00 - f RATIO 1:6.3

GRID - FROSTED PLATE GLASS .032 PARALLEL

LENS IRIS DIAPHRAM CONTROL
BLACK LINES AT .50 SPACES

r-VIEW PLATE
(FROSTED SIDE DOWN)
CONTROL SWITCH (GRID ROTATION) ;

INSPECTION BOOTH

FIRST SURFACE MIRROR INSPECTOR

A .
’-‘ LENS (VIEWING POINT)

TRANSPARENCY
OPTICAL AXIS

. N1 _ syPPORT
o| FIXTURE

CUT AWAY VIE¥ OF INSPECTION MACHINE

FIGURE 5A
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ANGLE GAGE

FIGURE 7
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